Two-center moment integrals for SLATER-type atomic orbitals are explicitly expressed in terms of a general formula involving the three quantum numbers and the effective nuclear charge of each of the two orbitals, the internuclear distance, and the usual A and B functions. A corresponding expression for one-center moment integrals is also given. The use of the one-and two-center moment integral formulae in digital computer calculations is discussed.
In paper I of this series 1 a general formalism for the calculation of one-electron properties was developed. It was pointed out that for an TV-electron system whose wave functions xps(qx,..., qyj) were expanded in terms of determinants of one-electron spin orbitals ipv{qi), i=l, 2, ..., N, the evaluation of one-electron properties required the computation of integrals of the type
JV*{qi) a(qi) tpr(qi) dq{ (1)
where qi represents the space coordinate R\ and the spin coordinate Si of electron i and Ci{q\) is a oneelectron operator. If the property under consideration is an m th order moment of the electron charge distribution, a(qi) becomes a{qi) = Zi* 7/Z/, a + ß+y = m
where a, ß, y and m are non-negative integers and Xi, Y(, Zi the coordinates of electron i with respect to a cartesian system X Y Z . HARTREE atomic units 2 are used throughout this paper. The components of the 2 m-pole moment of the electron charge distribution are in general expressed as linear combinations of m th order moments. For example, the quadrupole moment tensor of the electron charge distribution of a molecule that has an axis of symmetry of order three or greater is expressible in terms of the expectation value of a single scalar quantity 3 for which 
where the Z axis is the axis of symmetry.
In most approximate calculations 4 of atomic and molecular wave functions the yJr(qj) have been expressed as linear combinations of SLATER-type 5 spinorbitals. Introduction of these into eq. (1) followed by integration over the spin coordinate s, yields 777 th order moment integrals of the form 7 = / VW (*) X«YßZrWnlm{R) dr (4) where ipni,n and yj'n'i'm' are SLATER-type atomic orbitals centered on nucleus M and M' respectively, R is a position vector for the electron and dr is the volume element in the configuration space. The dummy index i specifying the electron has been dropped since the value of the integral does not depend on it. The SLATER-type atomic orbitals ipnim and y'ril'm' can be expressed in terms of cartesian systems x, y, z and x , y , z centered on M and M' respectively. The three systems X Y Z, xy z and x y z can have arbitrary orientations with respect to one another. It can be shown 6 that the general integral in eq. (4) is expressible as a linear combination of integrals of the same type, with the three coordinate systems having special relative orientations (see Section 1), which considerably simplify the integral evaluation.
The present paper is concerned with the formulation of expressions for these specialized two-center (M M') and one-center (M = M') moment integrals and with their calculation by means of digital computers 7 .
Definitions
The systems of reference 8 used in this paper for the two-center integrals are indicated in Fig. 1 . The axes X, x and x are parallel to one another and oriented in the same direction. A similar statement is valid for Y, y and y . Axes Z, z and z are on the same straight line and oriented as shown in Fig. 1 . X, Y, Z and x , y , z are counterclockwise systems, whereas x, y, z is a clockwise one. Point C, the origin of systems X Y Z, is the midpoint of the line segment MM' whose length is 2 a . The position of a general point P(X, Y, Z) is expressed in terms of the systems of spherical polar coordinates r, ©, (p and r, ©', <p' centered on nuclei M and M' respectively (note that cp = cp f ). In addition to these coordinate systems, it will be useful to introduce a set of confocal elliptic coordi- 
The range of these variables is given by the expressions 1<£< + OO, -1 < ^ < 1, 0<<p<2jz.
For the one-center integrals the three cartesian sys- tems are chosen for convenience to be identical counterclockwise systems. Similarly, the spherical polar systems r, ©, cp and /, © , cp' are identical to one another.
The real normalized SLATER-type orbitals ipnlm (r, &, <p) used in this paper are defined by the expression
where
n, I and m are integer quantum numbers subject to the conditions n > 0, 0</<n-l, -l^m^l (9) and d* is a parameter discussed below. The function </>,"(<£>) is defined by the equation
where, by a convention used throughout this paper,
and cm is the normalization coefficient, 
The quantity d*, an empirical parameter, depends on n alone and has the values given in the following 
Two-center integral expressions

Integrated expression for I2
Performing the differentiation indicated in eq. In terms of the above definitions, the two-center and one-center integrals introduced in the paragraph of Section I can be written 
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Here K is a constant factor defined by the equality 
/.i = |(a + ß + | m | + | m |) , v = |(a + ß -m + m) , e = (a + ß -m -m) . (25)
From its definition in eqs. (25) 
If n* and n*' had not been made integers an infinite series expression for p (£,??) would habe been obtained 13 .
The index 2 on the first summation sign of eq. (26) signifies, by convention, that o is increased in steps of 2 . An explicit expression for bs c-s can be obtained (see Section 2.3 for details) and is given by
In eq. (24), the factor the two-center moment integrals that are zero because of Substitution of eqs. (26) and (23) where the summation limits are the same as in eq. (26), and A and B are the standard functions 14 defined by the equations (30) and (31) : Integrated expressions for A and B are given in eqs. (44) and (45) of Section 4. Eq. (29) is the desired general integrated expression for the two-center moment integrals /2 . Its use in the digital computer computation of these integralseqs. (44) and (45) of Section 3.
Integrated expression for Iv
In order to perform the integration indicated in eq. (23) Eq. (34) can be expressed in terms of two convenient double sums Since / +A; is a non-negative integer, a necessary condition for Lp not to vanish is that ju, e, and v defined by eq. (25) 
which is the integrated expression used in Section 2.1.
Explicit expression for bs a_s
To derive an explicit expression for it is convenient to expand eq. (22) 
and comparison of the resulting expression with eq. (26) shows that the bs are given by the equation 
